HYDRO GEO CHEM, INC.

Environmental Science & Technology

February 12, 2010

David Frydenlund, Esq.

Denison Mines (USA) Corporation
1050 17th Street, Suite 950
Denver, Colorado 80265

Dear Mr. Frydenlund,

Included with this letter are the interpretive geologic cross-sections and the additional
supporting data requested in the URS Round 2 Interrogatory Statement regarding the Groundwater
Discharge Permit for proposed tailings Cell 4B (Figure 1) at the White Mesa Uranium Mill site (the
site). Geologic cross-sections consist of 1) a generally east-west cross section (A-A’) through
perched monitoring wells MW-17, former well MW-16, and MW-23, and 2) a generally north-south
cross section (B-B’) through perched monitoring wells MW-28, MW-29, MW-23, former well MW-
16, and MW-3A. These cross-sections are provided in Appendix A and their locations are depicted
on Figure 2.

Data supporting the cross sections are provided in Appendix B. These cross-sections and
supporting data constitute the information to be provided under separate cover as discussed in Hydro
Geo Chem (HGC), 2010". Appendix B also provides available lithologic data from angle borings to
support discussions in HGC, 2010 and a log for Boring #19 (Dames and Moore, 1978%) which is
discussed below.

Because detailed lithologic data other than the elevation of the contact between the Burro
Canyon Formation and underlying Brushy Basin were not available for wells MW-5, MW-12, MW-
14, and MW-15 (Figure 2), these wells are not shown on the cross-sections. Although a detailed log
for Boring #19 is available, and this boring is reported to be located near proposed Cell 4B, its
precise location is unknown and it is not shown on the cross sections. Data from the angle borings
are also not included in cross-sections because the locations of the borings are not precisely known
nor are the true depths of the lithologic features described in the angle borings.

! HGC, 2010. Letter to David Frydenlund, Esq, Denison Mines. February 10, 2010.

? Dames and Moore. 1978. Environmental Report. White Mesa Uranium Project, San Juan County, Utah. Submitted to
Energy Fuels Nuclear, Inc. i
C
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Requested Information Provided with this Letter

The Round 2 Interrogatory requests the development of geologic cross-sections “depicting
the three-dimensional configuration of the contact between the Brushy Basin and the Burro Canyon
formations representing the area beneath and downgradient of the Cell 4B footprint.” These cross-
sections are to “ include information on the locations and distribution of any conglomerate zones
and/or lenses that may exist beneath the Cell 4B area that might influence groundwater flow paths
beneath Cell 4B.” The Interrogatory also requests lithologic data supporting these cross-sections and
data regarding vadose zone and saturated zone permeability testing in the vicinity of proposed Cell
4B. As discussed above, cross-sections are provided in Appendix A and supporting data are provided
in Appendix B.

Description of Cross-Sections

The cross-sections provide an interpretation of lithologic conditions beneath proposed Cell
4B between the land surface and the Brushy Basin contact with the overlying Burro Canyon
Formation. In particular, they provide an interpretation of the locations and extent of materials
reported in the lithologic logs as conglomerate, as well as sandstone intervals reported to contain
various conglomeratic features. Intervals of shale, sandstone, conglomerate, siltstone, shale with silt,
sand, sand with silt, and sandstone with intermittent conglomeratic features are depicted. Contacts
between lithologic features are dashed where uncertain. Vertical exaggerations of 5 and 7.5 are used
in cross-sections A-A’ and B-B’, respectively.

A distinction is made between materials depicted as conglomerate in graphic logs of borings
and materials depicted as sandstone in graphic logs but described in the sample description sections
as sandstones having conglomeratic features. For example, the graphic log of MW-16 (Appendix B)
depicts an interval containing conglomerate (and sandstone and siltstone) between depths of
approximately 43 and 47 feet (ft). Three other intervals of sandstone described in the sample
description section as “conglomeratic in part”, or containing occasional “conglomerate stringers”, or
having “conglomeratic pebbles” that are “angular lithic fragments” are depicted on the graphic log
as sandstone. The interval described as sandstone having “conglomeratic pebbles” that are “angular
lithic fragments” s arguably not significant enough to be characterized as conglomeratic material.
Similarly, the Boring #19 graphic log indicates one interval of conglomerate, approximately 2 ft
thick, at a depth of approximately 37 ft. A second deeper interval of sandstone, located between
approximately 80 and 85 ft, is ambiguously described as “moderately well-cemented conglomerate
or fractured sandstone”, but is not distinguished on the graphic log.

Intervals depicted on graphic logs as conglomerate are likely more significant lithologically
than intervals depicted as sandstone but described in the sample description sections as sandstone
having conglomeratic features. The latter are represented on cross-sections as “sandstone with
intermittent conglomeratic features”. Because intervals of sandstone having conglomeratic features
are not depicted on graphic logs of the borings, the precise depth intervals of these lithologies are
generally not known, and they are represented as conservatively thick on the cross-sections.

H:\718000\cell4bfeb2010\crossect\cross_section_ltr.doc
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The contact between the Burro Canyon Formation and the overlying Dakota Formation is
depicted on the cross-sections only at MW-16 and MW-17. This contact is not reported in logs for
other wells used to make the cross sections. In general, these two formations are so similar at the site
that they are difficult to distinguish reliably.

Conditions Depicted on the Cross-Sections

In general, lithologies other than “sandstone” (as defined on the cross-sections) are not
correlatable between boreholes. Where non-sandstone lithologies are interpreted to be continuous
between boreholes they are sub-horizontal. For example, a conglomerate appearing between depths
of approximately 70 and 80 ft in both MW-28 and MW-29 (cross section B-B’) is interpreted to be
continuous between these borings and is relatively flat-lying because it occurs at similar depths. The
apparent dips of these features are exaggerated by the vertical exaggeration of the cross-sections. As
described above, vertical exaggerations of 5 and 7.5 are used in A-A’ and B-B’, respectively.
Discontinuous features are also depicted as sub-horizontal in the cross-sections because 1) there is no
reliable borehole data to indicate otherwise, and 2) sub-horizontal geometry is generally expected in
formations of fluvial origin having shallow dips such as the Dakota and Burro Canyon Formations in
the vicinity of the site.

Sub-horizontal intervals of conglomerate and sandstone having conglomeratic features are
expected to have a minor impact on any seepage that may originate from proposed Cell 4B. As
discussed in HGC, 2010, these vadose conglomeratic intervals do not consistently have higher
hydraulic conductivities than the surrounding sandstones. Should these intervals have higher
conductivities, they would likely spread any seepage laterally so that the seepage would contact a
larger area of perched groundwater. This would reduce the possibility that any seepage originating
from a localized source area could contact a localized region of perched groundwater and pass
undetected between perched monitoring wells. Under these conditions, the impact of conglomeratic
intervals on any seepage would likely be beneficial with regard to timely detection of any seepage by
perched groundwater monitoring wells.

Brushy Basin/Burro Canyon Contact Geometry near Proposed Cell 4B

The Brushy Basin/Burro Canyon contact depicted in the cross sections is based on the contact
elevations reported in the boring logs. The contact geometry is reflective of the surface depicted in
Figure 2 which is similarly based on the logs. The dry area beneath MW-16 resulting from the ridge-
like feature in the contact is relatively small as discussed in HGC, 2010 (Figure 3), and is expected to
have a negligible impact on groundwater monitoring downgradient of proposed Cell 4B.

H:\718000\cell4bfeb2010\crossect\cross_section_ltr.doc
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Conclusions

As discussed in HGC, 2010, available lithologic and hydraulic test data from the immediate
vicinity of proposed Cell 4B do not indicate a consistent association between conglomeratic
materials and higher permeability in the vadose zone. Hydraulic properties of conglomeratic zones
depicted in the cross-sections are likely to be sufficiently similar to surrounding sandstone that they
would not significantly impact groundwater movement in the vadose zone. Therefore these zones are
not considered to be of concern in the vicinity of proposed Cell 4B.

Should high permeability layers exist within the vadose zone beneath proposed Cell 4B, they
would likely be beneficial with regard to timely detection of any seepage that may occur. Interbedded
higher permeability layers or lenses are expected to be sub-horizontal and would likely spread any
seepage over a wider area. This would reduce the chances that any seepage originating from a highly
localized source could pass undetected between perched monitoring wells. Seepage from proposed
Cell 4B is highly unlikely, however, considering the leak detection system that will be incorporated
into the cell design.

The estimated extent of the dry area beneath proposed Cell 4B (as shown in the cross-
sections and Figure 3) is relatively small, representing less than 10 percent of the area of the
proposed Cell 4B footprint (HGC, 2010). Water flowing in a generally southwesterly direction
beneath the proposed tailings cell is expected to flow around the dry area and then continue in a
southwesterly direction. The available data do not suggest that this dry area will have a significant
impact on perched water flow beneath proposed Cell 4B. Any seepage that contacted and migrated
off the ridge-like feature and encountered perched water would then be expected to migrate with the
perched water in a generally southwesterly direction.

Sincerely,

Stewart J. Smith
Associate Hydrogeologist

Attachments: Figures (3)
Appendices (2)

H:\718000\celldbfeb2010\crossect\cross_section_itr.doc
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ATTACHMENTS

FIGURES

Site Plan Showing Perched Well Locations and Proposed Cell 4B, White Mesa Site
Approximate Elevation of Top of Brushy Basin Showing Locations of Geologic Cross-
Sections A-A’ and B-B’ (Contours Generated by Kriging)

Kriged December 2009 Perched Water Level Map Showing Estimated Dry Area Near
MW-16, White Mesa Site

APPENDICES

Cross Sections
Detailed Boring Logs and Permeability Data
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CROSS SECTIONS
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APPENDIX B

DETAILED BORING LOGS AND
PERMEABILITY DATA
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re Log of Well No. MW-

Cored Interval 49.0 ft. to 132.0 ft. T.D.

Depth

49.0 - 569.5
59.6 - 70.0
70.0 - 80.0
80.0 - 90.0
90.0 - 100.0
100.0 - 110.0

D .
Core recovery 100%, 49.0 - 59.5 ft., quartz sandstone, fine - medium
grained, tan, non calcareous cement, cross-bedded, very uniform, most
partings occur along cross beds and are mechanical (broken during
drilling), no mineralized or weathered surfaces.

Core recovery 95%, 59.5 - 61.5 ft., quartz sandstone, fine - medium
grained, tan, non calcareous, cross-bedded as above, lower contact is
45 degree angle erosional surface.

61.5 - 64.0 ft., quartz sandstone, very light gray, medium grained,
very clean sandstone, no mineralized partings, grades downward into
conglomerate.

64.0 - 69.5 ft., quartz sandstone, medium - grit sized grains, very
coarse chert pebble conglomerate from 67.0 - 69.5 ft..

69.5 - 70.0 ft., quartz sandstone, medium - coarse grained, very light

gray.

Core recovery 90%, 70.0 - 70.5 ft., no core recovered,

70.5 - 73.5 ft., siltstone, very light gray- green, soft core, low angle
parting with limonite at 73.0 ft..

73.5 - 80.0 ft., quartz sandstone, light gray-tan to light pink-tan,
limonite stained low angle parting at 73.7 ft., grit zone at 75.0 ft., and
from 75.5 - 76.5 ft., small limonite blebs after sulfides at 77.5 - 78.0
ft., some manganese dendrites from 78.5 - 79.5 ft., calcareous zone
from 78.5 to 79.5 ft..

Core recovery 87%, 80.0 - 84.5 ft., quartz sandstone, light gray-tan,
fine - medium grained, non calcareous cement, no mineralized partings.
84.5. - 85.7 ft., quartz sandstone, pink-tan to yellow orange, medium -
grit sized grains, abundant disseminated limonite at 85.5 - 85.7 ft..
85.7 - 87.0 ft., core not recovered.

87.0 - 89.0 ft., quartz sandstone, pink-tan, medium - grit sized grains.
89.0 - 90.0 ft., quartz sandstone / gritstone, some disseminated
limonite.

Core recovery 40%, 90.0 - 96.0 ft., no core recovered.

96.0 - 100.0 ft., quartz sandstone / gritstone, medium - very coarse,
light tan - yellow-orange, abundant disseminated limonite from 97.8 -
98.2 and from 99.5 - 100.0 ft., mechanical partings along un-
mineralized bedding planes, non calcareous.

Core recovery 100%, 100.0 - 102.3 ft., quartz sandstone, fine -
medium grained, light yellow-orange to pink-tan, abundant limonite
from 100.0 - 101.0, hematite from 101.5 - 102.3.

102.3 - 105.5 ft., quartz sandstone, fine - medium grained, light gray,



11.0-120.0
120.0 - 130.0
130.0 - 132.0

unmineralized mechanical partings.

105.5 - 106.0 ft., disseminated limonite zone, yellow-orange.

106.0 - 110.0 ft., quartz sandstone, fine - coarse grained, light gray to
orange-yellow.

Core recovery 100%,.110.0 - 111.2 ft., no core recovered.

111.2 - 113.5 ft., quartz sandstone / conglomerate, fine - grit size
grains, light gray to light gray-green, green clay blebs plus dark chert
fragments and pebbles.

113.5 - 114.5 ft., quartz sandstone / gritstone, abundant hematite
mineralization, yellow-orange.

114.5 - 120.0 ft.,- quartz sandstone / gritstone, cross-bedded, gray-
tan, chert fragments and pebbles at 115.0 - 116.5, 117.5 - 118.5, and
119.0 - 120.0 ft., non calcareous.

Core recovery 91%, 120.0 -.120.9.0 ft., no core recovered.

120.9 - 126.8 ft., quartz sandstone / gritstone, gray-tan to dark gray,
dark gray chert fragments and pebbles, no mineralized partings
observed, calcareous zone from 124.2 - 126.8 ft., upper Brushy Basin
Mbr. contact at 126.8 ft.

126.8 - 129.7 ft., shale, green.

129.7 - 129.8 ft., gritstone as above.

Core recovery 100%, shale, green, non calcareous, T.D.
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HYDRAULIC CONDUCTIVITY MEASUREMENTS

TABLE 1

Haorizontal

Interval Hydraulic

Well No. (down hole depth Type of Test Formation c yd tivit

in feet) onductivity

(cm/sec)

WMMW-20 86.4-89.08 Slug Burro Canyon 5.29E-06
110.5-114.5 Constant Head Brushy Basin 2.1E-07

WMMW-21 109.5-117.0 Constant Head Brushy Basin 8.10E-06
WMMW-22 76.0-120.0 Slug Burro Canyon 2.02E-06
130.0-134.0 Constant Head Brushy Basin No Take
GH-94-1 34.0-40.0 Constant Head Dakota 5.9E-06
40.0-50.0 Constant Head Dakota 4.5E-05
70.0-80.0 Constant Head Burro Canyon 6.3E-05
92.0-100 Constant Head Burro Canyon 5.1E-04
103.0-110.0 Constant Head Burro Canyon 6.3E-04
130.0-140.0 Constant Head Brushy Basin 1.4E-04
163.0-165.0 Constant Head Brushy Basin No Take
GH-94-2A 34.0-40.0 Constant Head Dakota 2.5E-05
32.5-40.0 Constant Head Dakota 7.2E-04'
50.0-56.0 Constant Head Dakota 8.8E-05
60.0-70.0 Constant Head Burro Canyon 4.0E-05
70.0-80.0 Constant Head Burro Canyon 1.6E-04
80.0-90.0 Constant Head Burro Canyon 1.2E-04
138.0-144.0 Constant Head Brushy Basin No Take
GH-94-3 155.0-161.0 Constant Head Brushy Basin 2.7E-06'
138.0-144.0 Constant Head Brushy Basin 2.2E-06
Interval Vertica'l

Well No. (dowr_l hole depth Type of Test Formation C:xg;il:il\ll?ty

' in feet) (cm/sec)
WMMW-21 106.5-107.0 Laboratory Brushy Basin 1.15E-10
114.5-115.0 Laboratory Brushy Basin 4.00E-07

WMMW-22 122.2-122.7 Laboratory Brushy Basin 1.10E-06
126.3-127.2 Laboratory Brushy Basin 6.94E-10

133.3-133.7 Laboratory Brushy Basin 1.568E-09

137.3-137.8 Laboratory Brushy Basin 5.95E-04°

' Note: Packer leaking, value overestimated.

* Note: This value is reported to be anomalously high due to a vertical fracture present in the core sample.
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Aquifer Test Data For WMMW-3

Well dry

Facility Whit Mesa Mill
Monitor Well WMMW-3
Date Pump 11/16/92
Time(min)  Depth to Water(ft) Drawdown(ft) ' h/ho
0.1 83.81 0
7 88.99 5.18 0.01 1.00
8 88.92 5.1 1.00 0.99
9 88.89 5.08 1.14 0.98
10 88.86 5.05 1.29 0.97
11 88.85 5.04 1.43 0.97
12 88.83 5.02 1.57 0.97
14 88.8 4,99 1.71 0.96
19 88.78 4.97 2.00 0.96
24 88.68 4.87 2.71 0.94
29 88.61 4.8 3.43 0.93
34 88.59 4,78 414 0.92
39 88.58 4.77 4.86 0.92
49 88.57 4.76 5.57 0.92
74 88.55 4.74 7.00 0.92
134 88.5 4.69 10.57 0.91
514 ' 88.24 4.43 19.14 0.86
1094 87.96 4.15 73.43 0.80
2534 87.2 3.39 156.29 0.65
3974 86.64 2.83 362.00 0.55
5489 86.08 2.27 567.71 0.44
6884 85.7 1.89 784.14 0.36



dium/z0IsIPAU/00081 LY .
aunbig Soualejey -] paroiddy .O.ZH EmHIHO — Au.._. Nm "Q mC_ijwmv
9S/WO G- =
(dIHM Buisn uonejaidiajur) OMMMN 998/ % %Nmmwuw_m
S1INS3Y 1S3 ON7S €0-MIN 10°0 =S
Aep/zy 1€9°0 =1
S11NS3Y 1S3l
(se1nuyw Yy euwln
a1l | L@
j m — D9~
SN N S SN A SN S N S SO A —— S 0 W ST 0-
...... i : SRS S S b | oI I 00z Q-
| g oi T o %) / -
O, L
QT A m ...................................... - S/l o
..... ............................. .................... HI el Q-
.................................................... i — Szl o-
B i e S o e o0l 2-
....................................................................................... VA
....... - S U W VS Y (=T B
....................... i m i -W- el L gep o~

paje|nwys

padnsesld o000

uMmopMedp

(’jr SSOL)




0.3 T

I T TTTT

0.24 —

T TTTI T 1

)
I
[}
S
[0} | ]
[$)
© = i
2 012 | .
a - J
0.06 — —
O.h 1 1 llllll[ | lllllll 1 IIIIID—
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WELL TEST ANALYSIS
Data Set: H:\718000\hydtst02\aqtesolvimw03.aqt
Date: 02/12/10 Time: 12:14.01

PROJECT INFORMATION

Client: iuc
Test Well: mw03

Saturated Thickness: 5.2 ft

AQUIFER DATA

WELL DATA (mw03)

Initial Displacement: 0.202 ft
Total Well Penetration Depth: 5.2 ft
Casing Radius: 0.125 ft

Static Water Column Height: 5.2 ft
Screen Length: 5.2 ft

Well Radius: 0.33 ft

Gravel Pack Porosity: 0.99

Aquifer Model: Unconfined

Kr = 4.042E-7 cm/sec
Kz/Kr = 1.

SOLUTION

Solution Method: KGS Model
Ss  =0.01923 ft"
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Time (min)
WELL TEST ANALYSIS
Data Set: H:\718000\hydtst02\aqtesolvimwO3br.aqt
Date: 02/12/10 Time: 12:14:17

PROJECT INFORMATION

Client: iuc
Test Well: mw03

AQUIFER DATA

Saturated Thickness: 5.2 ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (mw03)
Initial Displacement: 0.202 ft Static Water Column Height: 5.2 ft
Total Well Penetration Depth: 5.2 ft Screen Length; 5.2 ft
Casing Radius: 0.125 ft Well Radius: 0.33 ft
Gravel Pack Porosity: 0.99
_ SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =1.478E-5 cm/sec y0=0.18 ft
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Aquifer Test Data For WMMW-5

Facility
Monitor Well
Date Pump

Whit Mesa Mill

WMMW-5

11/17/92
Time(min) Depth to Water(ft) Drawdown(ft) ' h/ho

0.1 108.39 0

5 113.53 5.14 0.02 1.00
6 113.47 5.08 1.00 0.99
7 113.38 4.99 1.20 0.97
8 113.35 4,96 1.40 0.96
9 113.32 4.93 1.60 0.96
10 113.3 4.91 1.80 0.96
1 113.25 4.86 2.00 0.95
12 113.2 4.81 2.20 0.94
13 113.18 4.79 240 0.93
18 113.06 4.67 2.60 0.91
23 112.96 4.57 3.60 0.89
28 112.82 4.43 4.60 0.86
33 112.72 4.33 5.60 0.84
38 112.6 4.21 6.60 0.82
43 112.55 4.16 7.60 0.81
48 112.45 4.06 8.60 0.79
53 112.4 4.01 9.60 0.78
58 1123 3.91 10.60 0.76
63 112.22 3.83 11.60 0.75
68 112.13 3.74 12,60 0.73
83 111.96 3.57 13.60 0.69
98 111.78 3.39 16.60 0.66
113 111.62 3.23 19.60 0.63
128 111.45 3.06 22.60 0.60
258 110.42 2.03 25.60 0.39
323 110.09 1.7 51.60 0.33
518 109.45 1.06 64.60 0.21
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0.01 0.1 1. 10. 100. 1000.
Time (min)
WELL TEST ANALYSIS
Data Set. H:\718000\hydtst02\aqgtesolvimw05.aqt
Date: 02/12/10 Time: 12:15:11

PROJECT INFORMATION

Client: iuc
Test Well: mw05

AQUIFER DATA

Saturated Thickness: 10. ft

WELL DATA (mw05)
Initial Displacement: 0.533 ft Static Water Column Height: 10. ft
Total Well Penetration Depth: 10. ft Screen Length: 10. ft
Casing Radius: 0.167 ft Well Radius: 0.27 ft
Gravel Pack Porosity: 0.99
SOLUTION
Aquifer Model: Unconfined Solution Method: KGS Model
Kr = 3.454E-6 cm/sec Ss  =0.004419 ft'"

Kz/Kr = 1.




Displacement (ft)

01 1 | | | ' | t 1 | I | 1 ] ] l 1 1 11 I 1 t | ]
0. 80. 160. 240. 320. 400.

Time (min)

WELL TEST ANALYSIS

Data Set: H:\718000\hydtst02\agtesolvimwO5brlt.aqt
Date: 02/12/10 Time: 12:15:58

PROJECT INFORMATION

Client: iuc
Test Well: mw05

AQUIFER DATA

Saturated Thickness: 10. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (mw05)
Initial Displacement: 0.533 ft Static Water Column Height: 10. ft
Total Well Penetration Depth: 10. ft Screen Length: 10. ft
Casing Radius: 0.167 ft Well Radius: 0.27 ft
Gravel Pack Porosity: 0.99
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =3.857E-6 cm/sec y0 = 0.2695 ft




Displacement (ft)

' 0. 80. 160. 240. 320. 400.
Time (min)
WELL TEST ANALYSIS
Data Set: H:\718000\hydtst02\agtesolvimwO5bret.aqt
Date: 02/12/10 Time: 12:16:42

PROJECT INFORMATION

Client: iuc
Test Well: mw05

AQUIFER DATA

Saturated Thickness: 10. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (mw05)
Initial Displacement: 0.533 ft Static Water Column Height: 10. ft
Total Well Penetration Depth: 10. ft Screen Length: 10. ft
Casing Radius: 0.167 ft Well Radius: 0.27 ft
Gravel Pack Porosity: 0.99
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =2.434E-5 cm/sec y0 = 0.4904 ft
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WELL TEST ANALYSIS
Data Set: H:\718000\hydtst02\aqtesol2\mwO05h.aqt
Date: 02/12/10 Time: 12:31:04

PROJECT INFORMATION

Client: iuc
Test Well: mw05h

AQUIFER DATA

Saturated Thickness: 10. ft

WELL DATA (mw05h)

Initial Displacement: 0.533 ft Static Water Column Height: 10. it
Total Well Penetration Depth: 10. ft Screen Length: 10. ft
Casing Radius: 0.167 ft Well Radius: 0.27 ft
SOLUTION
Aquifer Model: Confined Solution Method: KGS Model
Kr  =3.231E-6 cm/sec Ss  =0.007328 ft!

Kz/Kr = 1.
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WELL TEST ANALYSIS

Data Set: H:\718000\hydtst02\aqgtesol2\mw05hbr.aqt
Date: 02/12/10 Time: 12:31:18

PROJECT INFORMATION

Client: iuc
Test Well: mw05h

AQUIFER DATA

Saturated Thickness: 10. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (mwO05h) ‘
Initial Displacement: 0.533 ft Static Water Column Height: 10. ft
Total Well Penetration Depth: 10. ft Screen Length: 10. ft
Casing Radius: 0.167 ft Well Radius: 0.27 ft
Gravel Pack Porosity: 0.99
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =4.26E-6 cm/sec y0 =0.275 ft




1 . T 11 T T T T T f T I T I T I T T T 1

Displacement (ft)

0. 80. 160. 240. 320. 400.
Time (min)
WELL TEST ANALYSIS
Data Set: H:\718000\hydtst02\aqtesol2\mwO5hbre.aqt
Date: 02/12/10 : Time: 12:31:36

PROJECT INFORMATION

Client: iuc
Test Well: mw05h

AQUIFER DATA

Saturated Thickness: 10. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (mw05h)
Initial Displacement: 0.533 ft Static Water Column Height: 10. ft
Total Well Penetration Depth: 10. ft Screen Length: 10. ft
Casing Radius: 0.167 ft Well Radius: 0.27 ft
Gravel Pack Porosity: 0.99
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =1.776E-5 cm/sec y0 =0.425 ft
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Aquifer Test Data For WMMW-11

Pump Started

Pump off

Facility Whit Mesa Mill
Monitor Well WMMW-11
Date Pump 11/12/92
Time (min) Depth to Water(it) Drawdown(ft) Drawdown Corrected(ft)
0.1 102.27 0 :
| 102.71 0.44 0.44
2 102.92 0.65 0.64
3 103.02 0.75 0.74
4 103.12 0.85 0.84
5 103.18 0.91 0.90
6 103.24 0.97 0.95
7 103.29 1.02 1.00
8 103.33 1.06 1.04
9 103.4 1.13 1.11
10 103.47 1.2 117
15 103.61 1.34 1.31
20 103.72 1.45 1.4
25 103.72 1.45 1.41
30 103.76 1.49 1.45
35 103.85 1.58 1.54 .
40 103.85 1.58 1.54
55 103.88 1.61 1.56
65 103.93 1.66 1.61
75 103.98 1.71 1.66
85 104.03 1.76 1.70
95 104.05 1.78 1.72
100 104.12 1.85 1.79
110 104.18 1.91 1.84
120 104.22 1.95 1.88
135 104.25 1.98 1.91
150 104.27 2 1.93
165 104.35 2.08 2.00
180 104.35 2.08 2.00
200 104.38 2.1 2.03
205" 104.38 2.11 2.03
206 104.03 0.35
207 103.8 0.58
208 103.66 0.72
209 103.58 0.8
210 103.5 0.88
211 103.44 0.94
212 103.41 0.97
213 103.33 1.05
214 103.35 1.03
215 103.34 1.04
220 103.18 1.2
225 103.09 1.29
235 103.03 1.35
250 102.92 1.46
270 102.88 1.5
290 102.78 1.6
310 102.78 1.6
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Aquifer Test Data For WMMW-12

Facllity Whit Mesa Mill
Monitor Well WMMW-12
i Date Pump 11/19/92
Time (min) Depth to Water(ft) Drawdown(ft) Drawdown Corrected(ft)
.
. Pump Started 0.1 109.45 0
2 110 0.55 C ot 0.54
, 3 110.24 , 0.79 0.78
' 4 110.47 1.02 1.00
5 110.63 1.18 1.16
6 110.68 1.23 1.20
" 9 110.79 1.34 1.31
18 110.95 1.5 1.46
19 111 1.55 1.51
’ 20 111.07 1.62 ‘ 1.57
. 24 111.61 2.16 2.08
29 112.08 2.63 2.51
34 112.6 3.15 2.97
- 39 113.3 3.85 3.59
44 113.83 4,38 4.04
49 114.93 5.48 4.94
‘ 50 115.52 6.07 5.41
59 115.84 6.39 5.66
69 118.77 9.32 7.77
) 79 121.47 12.02 9.44
- : 89 123.64 14.19 10.59
99 . 125.66 16.21 11.52
Well dry 109 128.92 19.47 12.70
' 114 128.91 19.46 12.70
. 115 128.83 19.38 12.67
117 128.65 19.2 12.62
‘ 118 128.49 19.04 12.57
. 119 128.48 19.03 12.56
120 128.44 18.99 12,55
121 128.37 18.92 12,53
- 122 128.35 18.9 12.52
123 128.34 18.89 12.52
124 128.29 18.84 12.50
129 128.15 18.7 12.46
. 139 128 18.55 12.41
149 127.8 18.35 . 12.34
164 127.97 18.52 12.40
- 179 127.75 18.3 12.32
209 127.35 17.9 . 12.18
339 125.84 16.39 11.59
. 399 125.18 15.73 11.31
464 124.48 15.03 11.00
1414 116.12 6.67 5.88
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Aquifer Test Data For WMMW-14
- Facility Whit Mesa Mill
Monitor Well WMMW-14
0 Date Pump 11/13/92
‘ Time (min) Depth to Water (ft) Drawdown (ft) Drawdown Corrected (ft)
= Pump Started 0.1 105.43 0 : .
- [ 106.21 0.78 077
2 106.4 0.97 0.95
. 3 106.62 1.19 1.16
- 4 106.74 1.31 1.28
-5 106.88 145 . . 1.41
6 106.94 1.51 ' 1.47
7 107.01 - 1.58 1.54
. 8 107.07 " 1.64 1.59
9 107.12 1.69 1.64
10 107.17 1.74 1.69
i 14 107.36 1.93 1.86
19 107.51 ‘ 2.08 2.00
24 107.64 2.21 2.12
i 29 107.72 2.29 2.20
34 107.83 2.4 2.30
39 107.91 2.48 2.37
3 44 107.99 2.56 2.44
- 49 108.04 2.61 2.49 "
54 108.11 2.68 2.55
I 59 108.13 2.7 2.57
‘ 64 108.22 2.79 2.65
74 108.32 2.89 2.74
84 108.41 2.98 2.82
Ly 94 108.53 3.1 2.93
- 104 108.6 3.17 2.99
114 108.69 3.26 3.07
‘ 124 108.81 3.38 3.18
- 134 108.85 3.42 3.21
149 108.99 3.56 3.33
164 109.14 3.71 3.46
i 179 109.18 3.75 3.50
. 194 109.28 3.85 3.59
3 211 109.39 3.96 3.68
- Pump Shut Down 224 109.53 4.1 3.80
_ 226 109.48 4.05
227 108.86 3.43
228 108.56 3.13
u 229 108.32 2.89
‘ , 230 108.2 2.77
‘ 231 108.08 2.65
; 232 108 2.57
i 233 107.91 2.48
l 234 107.84 2.41
‘ 239 107.67 2.24
“ 244 107.5 2.07
' 254 107.33 1.9
t 269 107.15 1.72
n 284 107.02 1.59
, 299 106.96 1.53
314 106.92 1.49
- 329 106.86 1.43

‘
i
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Aquifer Test Data For WMMW-15

Facility Whit Mesa Mill
Monitor Weli WMMW-15
Date Pump 11/13/92

Time (min) Depth to Water(ft)

Drawdown(ft) Drawdown Corrected(ft)

Pump Started 0.1 107.25

| 108
2 108.53
3 109.02
4 109.53

5 110
6 110.35
7 110.67

8 111
9 111.25
10 111.55
15 112.85

20 113.8
25 115.23
30 116.37
35 117.46
45 119.48
55 121.43
65 123.28
‘ 75 124,94
i 85 126.45
95 128.44

Out of water 108 130.2
' 110 129.79
111 129.5
‘ 112 129.19

| 113 128.91
I 114 128.66
115 128.4
120 127.06
' 125 125.66
130 124.19
135 123.06
140 121.99

I 146 120.21
150 118.15

x 160 116.1
l 170 114.35
180 112.83

195 111.31
' 210 110.18
225 109.9

320 108.41
’ 420 107.94

0
0.75
1.28
1.77
2.28
2.75

3.1
3.42
3.75

4

4.3

5.6
6.55
7.98
9.12

10.21

12.23

14.18

16.03

17.69
19.2

21.19

22.95

22.54

22.25

21.94

21.66

21.41

21.15

19.81

18.41

16.94

15.81

14.74

12.96
10.9
8.85

7.1
5.58
4.06
2.93
2.65
1.16
0.69

0.74
1.25
1.71
2.19
2.61
2.93
3.21
3.50
3.71
3.97
5.04
5.78
6.84
7.63
8.35
9.56
10.59
11.44
12.10
12.62
13.17
13.54
13.47
13.41
13.34
13.28
13.22
13.16
12.80
12.36
11.82
11.356
10.86
9.96
8.78
7.45
6.20
5.02
3.77
2.78
2.52
1.14
0.68
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Displacement (ft)

O. { IIIIIIll | lIIllIIl | IIIIIIII 1 Lt didl
0.01 0.1 1. 10. 100.
Time (min)
WELL TEST ANALYSIS
Data Set: H:\718000\hydtst02\agtesolvimw17.aqt
Date: 02/12/10 Time: 12:30:25

PROJECT INFORMATION

Client: iuc
Test Well: mw17

AQUIFER DATA

Saturated Thickness: 18. ft

WELL DATA (mw17)

Initial Displacement: 1.11 ft Static Water Column Height: 18. ft
Total Well Penetration Depth: 18. ft Screen Length: 18. ft
Casing Radius: 0.167 ft Well Radius: 0.328 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: KGS Model
Kr = 2.563E-5 cm/sec Ss  =0.0001706 ft’1

Kz/Kr = 1.
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Displacement (ft)

01 { 1 1 ] I { 1 1 1 | 1 1 1 I I 1 I | | | | 1 1 1
0. 8. 16. 24, 32. 40.
Time (min)
WELL TEST ANALYSIS
Data Set: H:\718000\hydtst02\agtesolvimw17br.aqt
Date: 02/12/10 Time: 12:30:41

PROJECT INFORMATION

Client: iuc
Test Well: mw17

AQUIFER DATA

Saturated Thickness: 18. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (mw17)
Initial Displacement: 1.11 ft Static Water Column Height: 18. ft
Total Well Penetration Depth: 18. ft Screen Length: 18. ft
Casing Radius: 0.167 ft Well Radius: 0.328 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =2.731E-5 cm/sec y0 = 0.959 ft
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Displacement (ft)

0' 1 lIIIIIII { 1 IIlIIIl L S S|
0.1 1. 10. 100.
Time (min)
WELL TEST ANALYSIS
Data Set: H:\718000\hydtst02\aqtesol2\mw17h.aqt
Date: 02/12/10 Time: 12:32:09

PROJECT INFORMATION

Client: iuc
Test Well: mw17h

AQUIFER DATA

Saturated Thickness: 18. ft

WELL DATA (mw17h)
Initial Displacement: 1.11 ft Static Water Column Height: 18. ft
Total Well Penetration Depth: 18. ft Screen Length: 18. ft
Casing Radius: 0.167 ft Well Radius: 0.328 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: KGS Model
Kr  =2.242E-5 cm/sec Ss  =0.0004757 ft!

Kz/Kr = 1.
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Displacement (ft)

01 R N B | l L1 1 1 I 1 " [ I 1 1t 1 | Lt 1
0. 8. 16. 24. 32. 40.

Time (min)

WELL TEST ANALYSIS

Data Set: H:\718000\hydtst02\agtesol2\mw17hbr.aqt
Date: 02/12/10 Time: 12:32:22

PROJECT INFORMATION

Client: iuc
Test Well: mw17h

AQUIFER DATA

Saturated Thickness: 18. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (mw17h)
Initial Displacement: 1.11 ft Static Water Column Height: 18. ft
Total Well Penetration Depth: 18. ft Screen Length: 18. ft
Casing Radius: 0.167 ft Well Radius: 0.328 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =2.955E-5 cm/sec y0 =0.96 ft
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0.01 0.1 1. 10. 100. 1000.
Time (min)
WELL TEST ANALYSIS
Data Set: H:\718000\hydtst05\mw23\mw23.aqt
Date: 02/12/10 Time: 12:36:49

PROJECT INFORMATION

Client: iuc
Test Well: mw23

AQUIFER DATA

Saturated Thickness: 12. ft

WELL DATA (mw23)

Initial Displacement: 0.7 ft Static Water Column Height: 12. ft
Total Well Penetration Depth: 12. ft Screen Length: 12. ft
Casing Radius: 0.167 ft Well Radius: 0.281 ft
SOLUTION ‘
Aquifer Model: Unconfined Solution Method: KGS Model
Kr = 3.236E-8 cm/sec Ss =0.1ft"

Kz/Kr=1.
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WELL TEST ANALYSIS
Data Set: H:\718000\hydtst05\mw23\mw23br.aqt
Date: 02/12/10 Time: 12:37:21

PROJECT INFORMATION

Client: iuc
Test Well: mw23

AQUIFER DATA

Saturated Thickness: 12. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (mw23)
Initial Displacement: 0.7 ft Static Water Column Height: 12. ft
Total Well Penetration Depth: 12. ft Screen Length: 12. ft
Casing Radius: 0.167 ft Well Radius: 0.281 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =1.605E-6 cm/sec y0 =0.63 ft




0.8

0.64

0.48

0.32

Displacement (ft)

0.16
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0. | IIIIIII| | IlIIIIII | IIIIIIII | IIIIIII' { IlIIIII’ [ Akl
0.01 0.1 1. 10. 100. 1000. 1.0E+4
Time (min)
WELL TEST ANALYSIS
Data Set: H:\718000\hydtst05\mw23b\mw23b.aqt
Date: 02/12/10 Time: 12:37:41

Client: iuc
Test Well: mw23b

PROJECT INFORMATION

Saturated Thickness: 12. ft

AQUIFER DATA

Initial Displacement: 0.7 ft

Total Well Penetration Depth: 12. ft

Casing Radius: 0.167 ft

WELL DATA (mw23b)

Static Water Column Height: 12. ft
Screen Length: 12. ft
Well Radius: 0.281 ft

Aquifer Model: Unconfined

Kr = 2.256E-7 cm/sec
Kz/Kr =1.

SOLUTION
Solution Method: KGS Model
Ss  =0.002312 ft-!
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Displacement (ft)

01 IIIlllllllllllllllllllLl

0. 200. 400. 600. 800. 1000.
Time (min)

WELL TEST ANALYSIS

Data Set: H:\718000\hydtst05\mw23b\mw23bbr.aqt
Date: 02/12/10 Time: 12:39.01

PROJECT INFORMATION

Client: iuc
Test Well: mw23b

AQUIFER DATA

Saturated Thickness: 12. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (mw23b)
Initial Displacement. 0.7 ft Static Water Column Height: 12. ft
Total Well Penetration Depth: 12. ft Screen Length: 12. ft
Casing Radius: 0.167 ft Well Radius: 0.281 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =2.494E-7 cm/sec y0 =0.6211 ft
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Displacement (ft)
|

01 1 I | ) l | ! 1 { | 1 1 1 1 ‘ I 1 1 1 I 1! L 1
0. 400. 800. 1.2E+3 1.6E+3 2.0E+3
Time (min)
WELL TEST ANALYSIS
Data Set: H:\718000\hydtstO5\mw23b\mw23bbrh.aqt
Date: 02/12/10 Time: 12:39:41

PROJECT INFORMATION

Client: iuc
Test Well: mw23bh

AQUIFER DATA
Saturated Thickness: 12. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (mw23bh)

Initial Displacement: 0.7 ft Static Water Column Height: 12. ft
Total Well Penetration Depth: 12. ft Screen Length: 12. ft
Casing Radius: 0.167 ft Well Radius: 0.281 ft
SOLUTION
Agquifer Model: Unconfined Solution Method: Bouwer-Rice

K =1.978E-7 cm/sec y0 = 0.681 ft
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Displacement (ft)

0.14

0' 1 IIIHIII { IIIlIlIl ] lllHIll ! IIIIIIll [ R

0.01 0.1 1. 10. 100. 1000.
Time (min)

WELL TEST ANALYSIS

Data Set: H:\718000\hydtst05\mw28\mw28.aqt
Date: 02/12/10 Time: 12:40:54

PROJECT INFORMATION

Client: iuc
Test Well: mw28

AQUIFER DATA

Saturated Thickness: 23. ft

WELL DATA (mw28)

Initial Displacement: 0.67 ft Static Water Column Height: 23. ft
Total Well Penetration Depth: 23. ft Screen Length: 23. ft
Casing Radius: 0.167 ft Well Radius: 0.281 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: KGS Model
Kr = 1.731E-6 cm/sec Ss =0.02ft?

Kz/Kr = 1.
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WELL TEST ANALYSIS

Data Set: H:\718000\hydtst05\mw28\mw28br.aqt
Date: 02/12/10 Time: 12:41:10

PROJECT INFORMATION

Client: iuc
Test Well: mw28

AQUIFER DATA

Saturated Thickness: 23. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (mw28)
Initial Displacement: 0.67 ft Static Water Column Height: 23. ft
Total Well Penetration Depth: 23. ft Screen Length: 23. ft
Casing Radius: 0.167 ft Well Radius: 0.281 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =1.681E-6 cm/sec y0 =0.2734 ft
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Displacement (ft)

0.12 —
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0.1 1. 10. 100. 1000.
Time (min)

WELL TEST ANALYSIS

Data Set: H:\718000\hydtst05\mw28\mw28h.aqt
Date: 02/12/10 Time: 12:41:36

PROJECT INFORMATION

Client: iuc
Test Well: mw28h

AQUIFER DATA

Saturated Thickness: 23. ft

WELL DATA (mw28h)

Initial Displacement: 0.67 ft Static Water Column Height: 23. ft
Total Well Penetration Depth: 23. ft Screen Length: 23. ft
Casing Radius: 0.167 ft Well Radius: 0.281 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: KGS Model
Kr = 1.709E-6 cm/sec ss =0.021t"

Kz/Kr = 1.
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0. 40. 80. 120. 160. 200.
Time (min)
WELL TEST ANALYSIS
Data Set: H:\718000\hydtst05\mw28\mw28brh.aqt
Date: 02/12/10 Time: 12:41:54

PROJECT INFORMATION

Client: iuc
Test Well: mw28h

AQUIFER DATA
Saturated Thickness: 23. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (mw28h)

Initial Displacement: 0.67 ft Static Water Column Height: 23. ft
Total Well Penetration Depth: 23. ft Screen Length: 23. ft
Casing Radius: 0.167 ft Well Radius: 0.281 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =1.962E-6 cm/sec y0 =0.314 ft
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WELL TEST ANALYSIS
Data Set: H:\718000\hydtst05\mw29\mw29.aqt
Date: 02/12/10 Time: 12:42:44
PROJECT INFORMATION
Client: iuc
Test Well: mw29
AQUIFER DATA
Saturated Thickness: 18. ft
WELL DATA (mw29)
Initial Displacement: 0.45 ft Static Water Column Height: 18. ft
Total Well Penetration Depth: 18. ft Screen Length: 18. ft
Casing Radius: 0.167 ft Well Radius: 0.281 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: KGS Model
Kr  =0.0001109 cm/sec Ss  =0.0001861 ft-"

Kz/Kr=1.
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WELL TEST ANALYSIS

Data Set. H:\718000\hydtstOS\mw29\mw29br.aqt
Date: 02/12/10 Time: 12:43:00

PROJECT INFORMATION

Client: juc
Test Well: mw29

AQUIFER DATA

Saturated Thickness: 18. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (mw29)
Initial Displacement: 0.45 ft Static Water Column Height: 18. ft
Total Well Penetration Depth: 18. ft Screen Length: 18. ft
Casing Radius: 0.167 ft Well Radius: 0.281 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =9.283E-5 cm/sec y0 = 0.3464 ft
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Displacement (ft)

0. i i Illlill 1 IIlJllI 1 I'?II
0.1 1. 10. 100.
Time (min)
WELL TEST ANALYSIS
Data Set: H:\718000\hydtst05\mw29\mw29h.aqt
Date: 02/12/10 Time: 12:43:16

PROJECT INFORMATION

Client: iuc
Test Well: mw29h

AQUIFER DATA

Saturated Thickness: 18. ft

WELL DATA (mw29h)

Initial Displacement: 0.45 ft Static Water Column Height: 18. ft
Total Well Penetration Depth: 18. ft Screen Length: 18. ft
Casing Radius: 0.167 ft Well Radius: 0.281 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: KGS Model
Kr  =0.0001336 cm/sec Ss =0.0002141 ft!

Kz/Kr = 1.




I

Displacement (ft)

001 I | | | | | 1 1 I} I 1 | 1 H | 1 | I 1 I | | | | -
0. 8. 16. 24, 32. 40.
Time (min)
WELL TEST ANALYSIS
Data Set: H:\718000\hydtstO5\mw29\mw29brh.aqt
Date: 02/12/10 Time: 12:43:39

PROJECT INFORMATION

Client: iuc
Test Well: mw29h

AQUIFER DATA
Saturated Thickness: 18. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (mw29h)

Initial Displacement: 0.45 ft Static Water Column Height: 18. ft
Total Well Penetration Depth: 18. ft Screen Length: 18. ft
Casing Radius: 0.167 ft Well Radius: 0.281 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =0.0001003 cm/sec y0 =0.3159 ft




